Quantum mechanical investigations on the role of C-terminal residue in influencing the structural features of dipeptides containing N-terminal proline.
This study investigates the influence of the side chain moiety of C-terminal residue on the structural and molecular properties of seven dipeptides having proline at their N-terminal positions. The C-terminal component of the dipeptides is varied with seven different combinations viz. Ala, Leu, Asp, Thr, Asn, Arg and Sec. The calculations are carried out using B3LYP/6-311++G(d,p) level of theory in gas and implicit aqueous phase. Effects of explicit aqueous environment on the dipeptide structures are also investigated for two systems. The results furnished by this DFT study provide valuable information regarding the role of the side chain groups of C-terminal residues in determining the structural features of the amide planes, values of the ψ and ф dihedrals, geometry about the α-carbon atoms, theoretical IR spectra as well as the number and type of intramolecular H-bond interactions existing in the dipeptides, and extend a fine corroboration to the earlier theoretical and experimental observations. In aqueous phase the dipeptide geometries exhibit larger values of total dipole moments, greater HOMO-LUMO energy gaps and enhanced thermodynamic stability than those in gas phase. The explicit water molecules are found to modify the geometrical parameters related to the amide planes and vibrational spectra of the dipeptides.